Antigen-antibody complexes are thought to be insoluble because a large three dimensional arrangement of the reactants is formed (for literature references Steffen [6] , I-Iansen and Werner [3] ). A precondition for precipitation is that the antibody molecule should have two binding sites and the antigen molecule should have at least three determinant groups. When the antigen has only two determinant groups, then only linear soluble complexes between antigen and antibody will be formed.
Some investigators have reported conditions under which insulin and antiinsnlin will form immunoprecipitates [2] . However, normally the insulin-antiinsulin complexes remain soluble, a fact which might be explained in two ways. First it is possible that antiinsulin is a univalent antibody or a fragment of a bivalent antibody which has lost one of its haptophore groups. Or secondly, the insulin molecule might not be able to bind three different antibody molecules, either because it has less than three determinant groups or because of its small size.
In order to test the second of these possibilities, aggregates of insulin which should have more determinant groups were made by treatment of insulin with glutaraldehyde [1, 5] . The results reported here show that such aggregates of insulin will indeed form insoluble precipitates with antibodies elicited both by normal insulin and by glutaraldehyde-insulin (GA-insulin).
Insulin aggregates were prepared by mixing 0.08 ml of a solution of glntaraldehyde (25~o, w/v) and 2 ml of a solution of crystalline beef insulin 1 (2~o , w/v in 0.05 lV[ imidazole buffer pH 7.0). The pI-I was immediately readjusted to 7.0 by further addition of imidazole in order to prevent precipitation of insulin. The mixture was kept at 4~ for 48 h during which the colonr gradually changed to yellow. Then the remaining aldehyde groups were destroyed by dialysis for 24 h against a 0.1% w/v solution of hydroxylam- The p H was then readjusted to 7.0 with imidazole and the remaining hydroxylamine was removed by dialysis against imidazo]e buffer p H 7.0. Finally, the solution was concentrated by pressure dialysis and buffer was added to obtain a solution of 2.0% insulin. This solution was subjected to gel filtration on Sephadex| G 100. The fraction elating in the void volume was used for the following experiments and had a molecular weight of about 280 000 as estimated by filtration on Sephadex| G 150 (Fig. 1) . The effect of the glutaraldehyde-insulin (GAinsulin) on the concentration of blood sugar was tested in two insulin-responsive rabbits. The GAinsulin did not reduce the concentration of blood sugar even though one hundred times the normal dose was used.
Guinea pigs were then immunized against GAinsulin. Each animal received a total dose of 14 mg GA-insulin within two weeks; the doses were injected intraperitoneally every second day and were increased from 1.0 mg at the start to 2.5 mg at the end. Ouchterlony diffusion tests were performed on glass slides with a solution of antigen (0.07%, w/v) and solutions of gamma globulins obtained from antisera to either regular beef insulin or GA-insulin, by fractionation with (NI-I~)eS04 [4] . A distinct precipitation line was observed between GA-insulin and its homologous antibody (Fig. 2a) . No precipitation occurred, however, with a solution of regular beef insulin as antigen. Precipitation of GA-insulin could be prevented by adding regular beef insulin to the anti-GA-insulin antibody (Fig. 2b) . This fact demonstrates that regular insulin and GA-insulin are immunologically similar. GA-insulin reacts not only with its homologous antibody but also with ordinary antiinsulin (Fig. 2c) . The different intensity of the two precipitation lines is probably due to different antibody concentrations in the two gamma globulin preparations.
These results demonstrate that a chemical aggregation of the insulin molecule enables it to form insoluble immunopreeipitates. Thus the absence of an insoluble immunopreeipitate in the reaction between insulin and antiinsulin appears to be due to molecular size or other properties of insulin rather than to the antibodies which insulin elicits. 
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